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EDITORIAL DEPARTMENT NOTE 


We are deviating a little from our usual practice in this issue of the 
Bulletin. Usually we attempt to have the two or three articles in a 
single Bulletin relate to a single subject. The two articles in this 
issue refer to different subjects, but both relate to the practices of a 
single company, or rather, a single division of one of our largest com- 
panies, the Inland Manufacturing Division of General Motors Cor- 
poration. While on different subjects, the papers tend to supplement 
each other, and we believe our readers will be interested, among other 
things, in the organization setup revealed by the combined articles. 
A consideration of the functions of the different departments in cost 
control and estimating will reveal the thought which has been given 
in this organization to giving those who have most control over an 
activity the responsibility for performance of that activity. We sug- 
gest that his point be kept in mind in reading these two articles. 

Our first article, dealing with the control of manufacturing costs 
with emphasis on methods of reporting and uses made of cost control 
data, is the joint product of M. A. Lause and F. A. Boettger. M. A. 
Lause was educated in the Dayton, Ohio, schools and was graduated 
from college in 1918. His introduction to industrial life was with 
the Reynolds and Reynolds Co., manufacturing stationers and printers. 
He became connected with the General Motors Corp. in 1920, in the 
cost department of the Dayton Wright Co., manufacturers of airplane 
bodies. In July, 1923, he entered bg accounting department of the 
Inland Manufacturing Division of the General Motors Corp., remain- 
ing as Auditor until 1928, at which time he was transferred to the 
manufacturing division of the Company as Head of the Standards 
Department. At the present time he holds the position of Assistant 
Factory Manager. He »! a | member and a Past President of 
Dayton a N. A. ., and is on the Board of Directors of 
the Dayton Foreman’s 

F. A. Boettger is a native of Cincinnati, Ohio, and was educated in 
the schools of that city, paeins in 1926 from the University of 
Cincinnati, with the degree of Commercial Engineer. Manufacturing 
and clerical experience ow yong in positions with the Methodist Book 
Concern of Cincinnati and the Newport Rolling Mill Co. of Newport, 
Ky. In June, 1928, he entered the employ of the Inland Manufacturing 
Division of General Motors Corp., in the cost department. In 1930, 
he was placed in charge of the factory accounting py and 
has iy in that ene! to date. He became a member of — 
Chapter, N. A. C. A. in 1928 and is serving as President of the 
ter for the current year. 

J. C. White, por of our second article, was uated in Mechan- 
ical Engineering from Cornell University } in 1930. Following gradua- 
tion he entered the Inland Manufacturing Division of General Motors 
Corp. as an industrial training course student. At the completion of 
this course Mr. White joined the standards department to work on 
cost control and labor estimating. Since 1935 he has been Head of 
the Estimating Department. 
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PRESENTATION AND USE OF COST 
CONTROL DATA 


By M. A. Lause, Assistant Factory Manager, and 
F. A. Boettger, In Charge, Factory Accounting Department, 
Inland Manufacturing Division, General Motors Corp., 
Dayton, Oho 


sino SUBJECT of this joint paper is one that every cost ac- 

countant deals with every day and on which every one has his 
own personal ideas. It is our intention to present the subject of 
cost control only as it is actually operated in our organization. 
Since we are presenting here the entire field of cost control as ex- 
emplified in our company, it is not possible to go into the details 
of each element of control. 

Our company, the Inland Manufacturing Division, General 
Motors Corporation, is a manufacturer of rubber and metal prod- 
ucts for the automotive and electrical refrigeration industries. We 
manufacture approximately five hundred different items which 
are in current production, and several thousand others which we 
are called upon to make from time to time. We employ approxi- 
mately 3,100 people in our plant. 

The products which are manufactured consist of certain major 
lines of products, such as automotive steering wheels, running 
boards, weather strips, antennae, electric refrigerator ice trays, 
and also a miscellaneous line of small rubber products. Our plant 
is so organized that these major lines of product are manufactured 
in separate departments. This setup permits of more accurate 
burden costing on the individual lines of product and also better 
control. We have found that methods which can be used on cer- 
tain phases of our production cannot be used on others. For this 
reason we have established, as a general rule, separate types of 
control for the various lines of product and, in fact, more or less 
treat the plant as a group of individual plants. In other words, no 
effort is made to have one system of cost control into which it is 
attempted to force all the various kinds of products which are 
manufactured. 

This paper is presented in two sections, since that is the manner 
in which the cost control method operates. There are two separate 
and distinct steps in the cost control activity. The accounting divi- 
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sion collects all the data and prepares all the reports in connection 
with the various cost controls which are used. The standards de- 
partment, a part of the manufacturing division, establishes the 
standards against which performance is measured, utilizes the ac- 
counting department information and does the actual administra- 
tive work in the cost control program. 

The true test of the effectiveness of a cost control program is in 
actually controlled cost, and not in the issuance of pretty, accurate, 
and scientifically developed cost reports. Some of the most im- 
portant cost reductions that have been made have been the result 
of reports or letters which were very poor from an accountant’s 
standpoint, but which carried across the necessary information and 
secured the action that many a more elaborately designed program 
would not have secured. 

It has been found in our organization, and I believe it is true in 
a good many other organizations, that a good bit of the cost ac- 
countant’s effectiveness is lost due to the fact that the other de- 
partment heads resent the apparent attempt on the part of the cost 
accountant to tell them how to run their departments. A cost re- 
port, no matter how informative or well presented, has no value 
unless used. To circumvent this attitude we have the standards 
department, which is in the same division as the department fore- 
man, administer the cost control program, and have found that 
there is a far more co-operative spirit when this is done than when 
the cost department itself tries to point out various excessive costs. 

We attempt to control all the major elements of our costs in two 
ways. We have reports that are submitted at regular intervals 
which measure the cost performance but, in addition to this, we 
also put out other more specific and detailed reports covering any 
particular situation which may be out of line. These supplemen- 
tary reports have been a very important factor in our cost control 
program because they point out very specifically the bad spots, and 
do it in such a manner that they attract attention, which the regular 
weekly report does not do. Most busy executives tend to give less 
and less attention to regular operating reports with the result that, 
in a good many cases, important information contained in the report 
is overlooked by the executive. If, however, this report is supple- 
mented by another report or letter calling specific attention to this 
condition, there is a much better chance of securing action. Fol- 
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lowing is a brief description of major cost control activities, supple- 
mented by some sample reports, which are shown following the 
text. 


Indirect Expense Cost Control 

In our control of indirect expense we prepare a daily statement 
of the total manufacturing expense for the plant by major ac- 
counts which is compared with the plant standards. This report 
is issued daily to the General Manager and to the Executive Vice 
President of General Motors at Detroit. Exhibit “A” shows a 
sample of this report. I might state here that these exhibits were 
based on hypothetical figures and only serve to help explain the 
operation of the cost control. The standards shown on Exhibit 
“A” are established at the beginning of the car model year and are 
approved by the executive offices. This daily plant report is an 
important factor in measuring the performance of the various divi- 
sions in the General Motors Corporation. 

To carry this indirect expense control down to the individual de- 
partments there are standards set up for each department. These 
standards do not include all elements of expense, eliminating such 
items as depreciation, taxes, scrap, power, postage, etc., which 
are things over which the foreman has no control and, in some 
cases, no knowledge of. Weekly we issue a statement of the manu- 
facturing expense by departments to the individual departmental 
foreman. Exhibit “B” shows a sample of this report. In cases of 
individual departments, we submit to them daily a statement of 
certain of their indirect expenses, these items being requested by 
the foreman and approved by the budget man, so that we can be 
certain that the data we compile will actually be used. Supplement- 
ing this, we issue daily a report showing the amount of idle time 
cost by causes and by departments (Exhibit “C”). You will note 
the report is detailed by causes and compared with standard in 
total only. This is done because this element of indirect cost is a 
very important one in our type of operation and one which is con- 
trolled only by close detailed observation on the part of every de- 
partment head. 

Direct Labor Cost Control 

Direct labor is controlled daily by a comparison of the standard 

labor cost of producing the day’s products as compared with the 
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actual cost of production. The standard labor costs of production 
were determined in the beginning of the year, and, as a rule, are in 
line with the estimated cost on which we based our selling price for 
the product in question. These standards then become our measur- 
ing stick against which we compare our performance daily and 
issue a weekly report by departments. The Daily Plant Report, 
Exhibit “A”, carries the performance on this element of cost as 
well as the indirect expense. (See the lower section of Exhibit 
“A”.) You will note that the savings of burden and productive 
labor are added together. This is done because in many instances 
savings in one is made at the expense of the other, but by adding 
them together the true net saving is shown. 


Scrap and Rework Cost Control 

Scrap and reoperations are controlled weekly on a strict respon- 
sibility basis. Each scrap ticket is signed by the department head 
responsible for the scrap which is then charged against his depart- 
ment. A weekly report is issued showing departmental perform- 
ance compared with standard (Exhibit “D”). A more detailed 
explanation of this control can be found in the 1935 Year Book’, 
which gives a very complete description of our control of this type 
of expense. In addition to the responsibility reports which are 
issued weekly we put out supplementary reports daily on any prod- 
uct or class of product which may be showing an excessive scrap 
or reoperation cost (Exhibit “E”). 
Direct Material Usage Cost Control 

On the usage of productive materials we issue weekly reports 
comparing the actual consumption of these productive materials 
with scientifically established standards (Exhibit “F”). Separate 
reports are put out for the various lines of product. The amount 
of rubber compound actually used in the manufacture of the indi- 
vidual products is determined and compared with the amount of 
rubber compound which should have been used in the manufacture 
of that number of pieces, based on the standards established. This 
gives the foreman and the standards department an excellent meas- 
uring stick on one of the most variable elements of cost in our in- 
dustry. A monthly summary is issued for the management by class 
of products (Exhibit “G”). 


1N. A. C. A. Year Book, 1935. “Control of Spoilage and Material Usage.” M. A. 
Lause. pp. 107-130. 
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Direct Material Price Control 

Rubber compound costs are also controlled. Here, however, the 
control is centered not in the manufacturing division but in the 
engineering division which is responsible for the development of 
the rubber compounds used in our manufacturing processes. It 
might be stated that it is not easy to enthuse an engineering de- 
partment about cost control. However, it is believed that our en- 
gineering department has given a good bit of thought to this prob- 
lem since we have established this control and have placed graphic 
charts in the office of the chief chemist. (Exhibit “H”). 


Special Tool Cost Control 

In the control of tool costs, we have instituted a job order cost 
control to see that the tool itself does not run beyond our estimated 
costs, and, second, we have established a control to see that the 
production capacity of the tool is completely utilized. The tools in 
our industry consist largely of rubber molds in which the product 
is vulcanized. To control the utilization of these molds it is neces- 
sary that we control the length of time that the product has to be 
in the mold to complete the curing process, and that we see that the 
mold is being operated the full amount of time available. A great 
many variable conditions can effect the productivity of our molds 
such as the length of cure, the cycling of the cure time with the 
length of time to change the molds, the number of cavities run in 
the mold, the relation of the mold size to the press platen size, etc. 
This control does not measure efficiency on each of these scores but 
it does measure the overall performance which is the main thing 
our management is interested in. (Exhibit “I’’). 

This gives a brief idea of the major items in our cost control pro- 
gram and examples of the reports which are used. The next part 
of the job is to use these reports and accomplish the results that 
justify the clerical expense involved. 


Cost Control Administration Within the Manufacturing Division 
It is the purpose of the balance of the paper to explain, in a brief 
way, the use we make of this cost data and how we attempt to ad- 
minister the control of costs within the manufacturing division of 
the plant through the use of the cost information that is supplied. 
Emphasis must be placed on the importance we attach to our pres- 
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ent setup for cost control administration, and to tell something of 
the preparations we made to change the attitude of the shop to- 
wards cost information generally. Our cost department has always 
furnished a wealth of cost data, and of recent years the cost infor- 
mation submitted has been more comprehensive and more under- 
standable, even to the layman. A number of years ago it become 
evident, that with all the cost information we were furnishing, we 
were not doing a very good job of cost control, principally because 
the cost information was not properly understood and interpreted 
by the department heads to whom it was sent. As a preparation 
for proper cost control administration we established, within 
the manufacturing division, and reporting to the factory manager, 
the standards department, whose sole job became the setting up of 
standards, the interpretation of cost data and control of costs 
within the manufacturing division itself. 

Gradually, through the educational procedure set up by this 
department, our foremen and department supervisors began to be 
more cost conscious and where they had formerly looked on the 
cost data as criticisms of our division by another division of the 
plant, they now began to interpret this cost information and its 
administration as an aid to them in the operation of their depart- 
ments. In other words, they began to look at the problem of pro- 
ducing the product—getting out the schedule, as the term goes— 
and to be cognizant of the fact that the foreman is the department 
manager and is expected not only to make the schedule, but to pro- 
duce that schedule economically and profitably. The establishment 
of the cost control function as a department of the manufacturing 
division itself, to my mind, has done more to make.cost reductions 
possible than any other single factor. 

Using our standards department, then, as a cost interpreter, we 
are attempting to administer the control of the following costs in 
the manufacturing division : 


1. Direct labor 

2. Direct material usage 

3. Scrap and reworked costs 
4. Indirect expense 


It is not possible, within the confines of this paper, to explain 
in complete detail the procedures we follow in the administration 
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of the control of these cost elements, but a short outline of methods 
for each type of cost will be given. 


Direct Labor Cost Control 


A. Estimate—The first tangible information we have about the 
labor cost of any job is, of course, the estimate of the labor 
cost that is prepared prior to the quotation of the job. 

B. Estimated Routing—If we are fortunate enough or unfor- 
tunate enough, as the case may be, to get the job, the labor 
estimate is reviewed in the light of any revisions of the manu- 
facturing methods that are made at the time of tooling and 
equipping the job as its production is planned. This revised 
estimate of the labor cost is issued to the department heads 
and foremen involved, on what we know as an “Estimated 
Routing” which lists the operations in sequence and their 
estimated cost, and describes the tools and equipment that will 
be used in the process. Our labor control section and the fore- 
men involved use this estimated routing as the preliminary 
budget at which to shoot. 

C. Forecast—After the job has been in production a short time 
so that our labor control section and process and methods de- 
partment can study it in detail, a new forecast is made and 
this forecast, furnished to both the cost department and the 
department heads and foremen involved, becomes the stand- 
ard with which we measure our actual labor performance on 
any job. In the standards department itself, comparisons are 
kept up to date of the actual labor cost in comparison with 
these forecasts and we attempt to take prompt action immedi- 
ately any unfavorable variances show up. To give you some 
idea of how our performance is running for the budget period 
August, 1936 through April 20, 1937, our direct labor costs 
have been slightly over 4 per cent lower than our budget. 


Direct Material Usage Control 


Our material usage control operates almost the same way as 
does our direct labor, starting out with the estimated material con- 
sumption as shown by the original estimate and using that as a 
standard until the job has started and a new and more scientific 
standard can be developed. Our material control personnel in the 
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standards department, works with the Technical Control Labora- 
tory and with the general foreman in the plant and establishes a 
normal standard of usage on each product. Comparisons are made, 
from week to week, of the actual performance with these prede- 
termined standards on each class of product, and records are kept 
of the variances. Each department’s performance in this regard is 
reviewed in a cost meeting held weekly, at which time the records 
and charts of each department’s performance are reviewed. 


Scrap and Rework Cost Control 

Our methods of controlling scrap and reoperation costs were 
presented in a rather detailed manner in the 1935 Year Book. We 
will give here only a brief resumé of the methods outlined in detail 
in that paper. Under our method, a scrap ticket is written up for 
any quantity of product scrapped for any cause. The scrap control 
section of the standards department fixes the responsibility for any 
product scrapped and the foreman of the department responsible 
admits this responsibility by signing the scrap ticket. 

The priced scrap tickets serve as the basis for a weekly scrap 
report prepared by the cost department. This report is delivered to 
the standards department where we keep a record of performance 
by departments, and also keep up to date a series of charts of each 
department’s actual performance in relation to the standards. 
Charts and records are reviewed in a weekly cost meeting. The | 
unique part of our scrap control plan is that we measure scrap 
cost in relation to direct labor, by departments and in total, and so 
record and chart the performance. It is worthy of note that start- 
ing with 1930 our scrap cost per direct labor dollar has been in 
successive years $.524, dropping to $.188 in 1931, the first year of 
control, to $.135 in 1932, $.106 in 1933, $.112 in 1934, $.114 in 
1935, $.113 in 1936 and $.126 to date in 1937. Our standard for 
1937 was established at $.10, and while we are, therefore, in rather 
bad shape according to our standard in 1937, we are certainly in a 
very advantageous position in comparison with our performance 
before we had control, or with our performance during the first 
two years of control. 


Indirect Expense 


We also maintain, in the standards department, an indirect ex- 
pense control function, in which we record, from the information 
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submitted by the cost department, the performance of each depart- 
ment and chart that performance for presentation and review at 
the weekly cost meeting. Our standards of performance of indirect 
expense are, like scrap and reoperation, measured in terms of di- 
rect labor performance and standards are established for each clas- 
sification of indirect expense under the following headings : 
Indirect labor 
Supplies 
Perishable tools 
Maintenance labor 
Maintenance material 
Losses (idle time, etc.) 
Miscellaneous charges 

You will note that we do not hold the department foreman re- 
sponsible for charges for power of any kind, nor for fixed charges, 
but limit his responsibility for expense to those items following 
readily under his specific supervision. We keep records and 
charts of the expense performance of each department, in total and 
under the detail classification just mentioned, and we do the same 
thing for the manufacturing division as a whole. 


The Reviewing Meeting 

As mentioned before, we hold a cost meeting each week, at which 
time we review the performance of each department. These meet- 
ings are attended by all the general foremen and department heads 
and are presided at by the factory manager or assistant factory 
manager. The method of procedure is, first, to review the divi- 
sion’s performance with regard to any element of cost, and after 
the review of the total performance of the division, we take up the 
performance of each department. If the performance of the divi- 
sion, as a whole, is good, our usual procedure is to point out the 
performance of those who contributed to this favorable perform- 
ance. On the other hand, if the performance of the division, as a 
whole, is bad, the departmental review is one of criticism of those 
who have caused the “fall-down.” Obviously, this puts the fore- 
man who has failed to meet his standard, “‘on the spot” before his 
fellow foremen and, since he does not like to be put in this position, 
he really tries to avoid it by improving his department perform- 
ance, which is exactly the purpose of the control plan. We try to 
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work out with the foremen at these meetings any problems he may 
have; he is permitted to state his side of the case and from the 
discussion in these meetings, frequently come the suggestions and 
plans that make for cost betterment. 

If you will refer to Exhibit “J,” you will note there the record 
of the scrap and reoperation performance of our miscellaneous 
rubber and metal parts molding department. Prior to last 
August 1 we established a standard of $.11 per dollar of direct 
labor and you will note that our accumulative performance to date 
has been $.093. We have spent $6,046.00 for scrap and reoperation 
against our standard of $7,168.00, or we are running $1,122.00 
better than standard in this department. The $.096 figure in the 
left column indicates our accumulative performance from August 
1 up to February 1, so that from February 1 to date in April we 
have made some additional improvement. A similar chart is pre- 
pared for each department and, as I said, reviewed each week at 
the cost reviewing meeting. 

Exhibit “K” indicates our performance in material usage con- 
trol in our steering wheel department. I should have mentioned 
previously that our material control function does not extend itself 
to every item of direct material. A great many of our stampings 
and castings are purchased and we confine our material usage 
control job to the usage of materials processed in our own plant. 
You will note from the chart that the accumulative performance 
on our steering wheels shows that against a standard of $163,- 
812.00 we have actually used $164,860.00 worth of compound, or 
our compound usage was $1,048.00 over the standard from 
August 1 last to date. In spite of our being $1,048.00 over stand- 
ard, however, we have used $3,006.00 less of material for the vol- 
ume produced than was used before we established the control. A 
like chart is prepared for each class of product of our manufacture 
and these charts are reviewed weekly. 

On Exhibit “L”, Indirect Expense, we see the performance not 
of any department but of the manufacturing division, as a whole, 
for the period August 1, 1936 to date. We are operating, as you 
will note on the chart, at 94.4 per cent of the standard; or, on a 
standard of $936,504.00 we have actually spent $884,415.00, and 
have accumulated a favorable variance of $52,009.00. 

For all items under control, direct labor, direct material, ex- 
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pense, scrap and reoperation, our performance since last August 
I is $130,000.00 under our standards on approximately $4,000,- 
000.00 worth of controllable expense, or a little over 3 per cent 
under standard. The present actual performance as compared with 
performance prior to the institution of the control is many times 
that savings. The savings in scrap and reoperation performance 
alone in comparison with the cost we had before control would 
amount to $200,000.00 annually, and, I should say that very con- 
servatively, our attempts at control of all items of cost are result- 
ing in at least a half million dollars under our experience before 
the control was instituted. 


Cost Control Vitalizes Foremen’s Jobs 


I want to emphasize the point that many of us too often wait to 
begin the control of costs until some really complete method of 
procedure has been established, with the result that months, per- 
haps years, of uncontrolled costs go by while we are waiting for 
that procedure to be completed and polished and put into final 
shape. Our practice has been, just as soon as the need becomes ap- 
parent for the control of any cost on any job, to start right in, with 
whatever method is available at that time. We feel that any 
method, however crude, comes nearer controlling the cost than no 
method at all, and we work with this crude method and get at least 
some control of the cost while the final polished method is being 
developed. 

In answer to the question that must arise in your minds as to 
the foreman’s reaction to our cost control methods, I can only say 
that our foremen are more interested in their jobs now than they 
ever were. We think we have made the old orthodox production 
foreman in our plant a department manager who is cost conscious 
and operates his department pretty much as if it were a business of 
his own. We make him a part of our standard setting. He assists 
its preparation and is in agreement that it is possible of accom- 
plishment before it becomes effective. Therefore, he feels a greater 
responsibility to meet the standard after it does become effective. 
He feels he is a more important cog in the operation of the business 
and he is pleased with the new method. It goes without saying that 
the management is pleased with it and that we are going to con- 
tinue it and enlarge the scope of its activities. 
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INLAND DIVISION 


REPORT OF MANUFACTURING DELAYS 


Date Issued 37 
Derantmant__#3 - Mise. Vulcanize 
Cause Today To Date 
| 
Satun Jobs 
Lines ASS 7.60 
Warmup 
| Change Molds 209 
Clean Molds 
Molds 13.1 2&2! 
Bavair Tools 
Repair Eouirment (Maint 7.49 
Bapair Eouinment (Tool Boom) 209 209 
Stock Schaduled 3,7) 
No Stock Pr 11.39 49.1 
No Stock Delivered 3.8 
ad Stock 7.31 
No Inserts 37.37 
No Plated Parts 1.30 2 68 
Traffic 
Missing Cavities 31. 135.51 
Power Off 192.12 | 
Miscellaneous 11.65 
Standard Today ToDate TOTAL _109.42 779.90 
Direct Labor 1191.42/558%8.66 Standard 154.12 717.78 
Var. Rate Per Direct Labor $ -12936 Var. from Standard 44.70 ~62.12 
Hot Weather Relief { 
Standard Fixed Amount 
Var. from Standard iT 
Variable Rate per Direct labor Dollar 
REMARKS: 
Form No, 
Factory Accounting Department 
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EXHIBIT “E” 


April 20, 1937. 


To: Mr. Nellis 
Mr. Lause 


From: E. E. Bollinger 


We are following hereunder with the report of the scrap and end jointing performance 
on the Windshield Strip job for Monday, April 19th, 1937. 


Pet. Of Scrap 15.7% 
Rejoints ....... wa 
Cause or Scrap Quantity Scraprep 
Blisters ........+. gece 76 
oints Vulc. twice and failed. 40 
_lines 
Com 
‘orn 


Scrap Pct. 
Sawvace 
* Part No. Quantity 
95 3.9% 17108 91 
6 7.5% 17724 117 
350 24.1% 17725 1 
380 33.8% 85045 617 
152 50.7% Torat 2129 
1241 15.7% 
E. E. 
Supervisor of Standards 
By J. H. 
812 
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ESTIMATING AS A SCIENCE 
By J. C. White, Head of Estimating Department, 


Inland Manufacturing Division, General Motors Corp., 
Dayton, Ohio 


 ipmae PAPER presents a method of estimating factory costs. 

These costs are to be used as bases for quoting sales prices on 
products sold in a competitive market, made to customers’ design 
and specifications and volume requirements. If these requirements 
be large, the monetary value of slight discrepencies in the estimate 
will be correspondingly large. 

For such a purpose it is essential that estimates be sound. A 
sound estimate is an exact representation of the lowest average cost 
that can be maintained in actual production. Estimates must be 
hastily prepared in order to satisfy customers’ impatience and 
match the competitors’ speed. To accomplish this, the following 
method has been practiced: 


Organization and Responsibilities 

A decentralized organization is used, allowing each division of 
the plant to estimate its own responsibilities. The sales department 
receives the customers’ inquiries and supplies the necessary draw- 
ings and specifications. After consulting the estimating depart- 
ment, they issue a request to the involved departments for an esti- 
mate. The engineering department approves the design of the 
product, and specifies the type and usage of material. The tool 
department outlines the process, lists and prices the tools and 
equipment. The standards department approves the outlined 
process, and estimates the direct labor cost. The purchasing de- 
partment prices the material and secures sub-quotations on pur- 
chased details. 

The estimating department, a section of the Controller’s Divi- 
sion, co-ordinates the contributions of the other departments to in- 
sure the accomplishment of a sound estimate and fulfillment of the 
customer’s and sales department’s requests. It checks the accuracy 
and reasonableness of the estimated material, process, labor and 
tools. It applies the burden and summarizes the factory cost. It 
is also the responsibility of the estimating department to analyze 
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and justify all the details of the estimate. It must prepare, when 
necessary, breakdowns and special studies to aid the sales depart- 
ment in determining, explaining and selling their quotation. 

A decentralized estimating organization has numerous advan- 
tages. Each department, having expressed itself, feels a contracted 
responsibility to accomplish its part of the estimate if, and when, 
required. The latest developments, most accurate information and 
technical knowledge of each department are incorporated in every 
estimate. The entire plant personnel act as specialized estimating 
consultants. 

On the other hand, in a decentralized estimating organization 
there is considerable delay and lost time in passing information 
through several departments, often back and forth. It is difficult 
to secure complete and accurate transfer of thought progressively 
through several departments. Information and estimates become 
distorted and misdirected when handled from person to person. In 
this type of organization each department is inclined to estimate 
its own responsibilities conservatively, and hesitates committing 
itself without ample consideration. 

The estimating department must speed up preparation, insure 
that the contributions of all departments are consistent, and com- 
bat the natural conservativeness of each department, if the full ad- 
vantages of a decentralized estimating organization are to be 
realized successfully. 


Estimating Prerequisites 

Estimating is a science if every element of cost is the result of 
definite causes and deductions which can be, and are, expressed. 
The science of estimating, as here presented, requires the following 
factors to be established and available: 


1. Complete drawings and specifications of the product are 
needed. An estimate cannot be expected to represent a true 
cost of a product, if its true characteristics are unknown. 
Insufficient details or assumed features will increase esti- 
mated costs as the natural protection against doubtful causes 
of cost. 

2. The approximate volume requirements must be known if a 
sound estimate is to be made. The effect of mass production 
on costs has often been emphasized. Hence, it would be 
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illogical to estimate the cost of a product, not knowing how 
many were to be made. 

The forecast cost of purchased raw materials must be de- 
termined by a study of future commodity markets. This 
subject involves a question of policy, whether material in- 
ventories should be estimated at market value, or cost, or 
some combination of these two. It is for management to de- 
cide if gains or losses on material commitments are to be re- 
flected in estimates. 

Proper wage rates need to be established for estimating. A 
progressive consideration of labor costs is to assume that in- 
creases in wages will be balanced by improvements in 
methods and increased efficiency. This is an optimistic as- 
sumption in the face of the labor trends of some periods. 
Sources for quotations on purchased parts must be available 
if sound prices are to be secured on details or sub-assemblies 
which would be made outside of the plant. The estimating 
or purchasing department often is required to estimate what 
a proper quotation from a supplier would be. Obviously, if 
the part is to be purchased, it is more reliable to secure quo- 
tations from sources most capable of making the part. How- 
ever, it is well to compare these outside quotations with a 
detailed estimate as a test of their reasonableness. 

Available methods, processes and equipment should be un- 
derstood if the capacities and possibilities of the plant are 
to be estimated to the best advantage. The latest practical 
developments in production shotild be known and incor- 
porated in estimates. 

A good cost system is the foundation of sound estimating. 
Cost department records should form the proof of all esti- 
mates. Burden rates'need to be correctly established for all 
existing centers. New operations, processes, or departments 
may require new rates to be determined by cost department 
studies. An energetic cost control activity is essential if 
sound estimates are to be met in actual production. 


Estimating Standards 


If given the above required factors, estimated costs can be well 
determined by the application of “Estimating Standards.” Esti- 
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mating Standards are established values, indices or methods to be 
used, with judgment, for predicting any element of the cost of a 
product. The value of any cost element is influenced by certain 
characteristics of the product which might be called determinants. 
Therefore, the cost of a product, which is the sum of its cost ele- 
ments, is a function of its determinants. If the influence of each 
of these determinants be known, any combination of these deter- 
minants would indicate the cost of the elements and hence the total 
cost. 

Estimating Standards are established by analyzing the elements 
of cost experienced on products that have been made. By compar- 
ing corresponding elements of cost on similar types of products, 
the determinants and their influence may be realized. The rela- 
tions found between the determinants and the elements of cost can 
be averaged and, if judged practical, accepted as Estimating 
Standards. When a new product is to be estimated, it is classified 
for each element of cost according to its significant determinants. 
The standards established for the classification of determinants is 
a factor with which the cost of the element is computed. 


Establishing Estimating Standards 


To illustrate the above method of establishing Estimating Stand- 
ards, we can imagine a labor operation (loading a limited variety 
of products into a standard container) to consist of four elements ; 
and the time required for each is found to be influenced by a single 
determinant as follows: 


Element Determinant — Variations 
1. Prepare Container Constant for this Operation 
2. Obtain Product Weight: .15 fb, .25 tb, .35 th 
3. Count Product Equipment: Hand, Scale 
4. Load Container Method: Random, Nested 


Analysis of all past time studies on this assumed operation might 
reveal that the average production rate for every combination of 
the above variable determinants can be summarized in the follow- 
ing production table of hours per container : 


Random Nested 
Product Weight Scale Count Hand Count Scale Count Hand Count 


15 tb .04 Hrs. 10 Hrs. .08 Hrs. 15 Hrs. 
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Awkwardly shaped products require nesting to conserve space. 
Products are hand counted when the variation in weight between 
pieces is too great to use scales accurately. 

The packing operation on a proposed product is to be estimated. 
Consideration of the product shows that it weight .18 pounds, 
would probably be random packed, and counted by weight. The 
above chart indicates a standard time of between .04 hours and .06 
hours per container. If .o5 hours is judged reasonable it may be 
used as the estimate. If it is known that 45 pounds can be packed 
in the assumed standard container, it can be computed that 250 
pieces weighting .18 pounds each can be loaded in .o5 hours or 
.0002 hours each. 

The determinants which influence any labor operation can be 
classified as: 

1. Characteristics of the operation 


2. Characteristics of the product 
3. Characteristics of the tools, equipment or layout. 


A diligent analysis of representative studies on similar oper- 
ations will usually identify the significant characteristics and the 
influence of each. 

Estimating Standards, if soundly established, refined with ex- 
perience, and applied with judgment, will improve the speed, ac- 
curacy and consistency of estimating. In some plants standards 
have displaced time studies for setting actual prices on many op- 
erations. This same general procedure for establishing Estimating 
Standards may be used for material or’other elements of cost as 
well as labor operations. 


Example 

The application of this method of estimating may be illustrated 
by the following simplified and fictitious example (See Estimate 
Summary Sheet): Let it be assumed that the cost of a two-inch 
diameter, solid, red, rubber ball, in quantities of 1,000 daily, is to 
be estimated by a plant experienced in making varying sizes and 
colors of rubber balls. The cost is estimated as follows: 
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ip BALL RED RUBBER 
2" Diameter, Solid. PART NO. X-375 
CUSTOMER.__ACE._ SALES CO, 
Cost 
Productive Material 03000 
| Productive Labor. ol 
/ DI LABOR | RATE TOTAL 
Prepare {00270 
VYuleani 150 
Trim 00300 100 00300 
Productive Burden 
Scrap 00112 
Reop % 
Special Tool Costs.................. 
TOTAL MFG. COST. 
Shipping Pieces 
Shipping Labor... 
Shipping Burden...... ............. 00015 
Total Shipping Cost 00067 
TOTAL FACTORY COST. 
a ial Exp _ 
TOTAL COST. 
Profit. 
COST PLUS PROFIT. 
OUTBOUND FREIGHT—Car Load Allowed 
QUOTATION. 
TOOL SUMMARY REMARKS 
Disa de te can be held firm for the 
Fixtures Quarter only. 
Gages 
Misc. 2.__ This Product is 10% more costly then Part No. X-150 
TOTAL 250 a this Customer. This is due difference 
Cost of One Mold in Di +t 
Cap.—This Est. 1,000 
Gap. of One Moid | 1,100 Dai time ired to start production on this Product 
Annual Pred, _|200 , 00 
Unit Tool Cost 


az. 
| | 
/ 
FORM 120 REV 
ESTIMATE SUMMARY SHEET 
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MATERIAL 


The element of material cost is known to be the product of the 
two factors, usage and price. Knowing the specific gravity of this 
red rubber to be 1.20, the net weight of the 2” ball can be computed 
at .18 pounds. To this net weight must be added process losses or 
flash and shrinkage. From studies of flash required on similar 
products actually made, standard flash sizes have been established. 
A flash groove surrounding the product, 7” long with a cross sec- 
tion of % inch diameter, will add .o15 pounds. The usage is the 
net .18 pounds plus the flash, plus an established 3 per cent stock 
shrinkage and totals .20 pounds. The price of this red rubber com- 
pound, based on ingredient prices established for estimating, is 
$.15 per pound. Hence, the material cost is .20 pounds @ $.15 = 
$.03000. 


LABOR 


Labor in this mythical example is assumed to consist of three 
operations: preparing, vulcanizing and trimming. 

From analysis of all time studies on the operation of preparing 
rubber for this type of product, the cost determinants are found to 
be: weight, lot size and type of rubber. For daily requirements of 
1,000 pieces, weighing .20 pounds each, in red rubber, the esti- 
mating standards show the time required per piece for this oper- 
ation is .003 hours. At a standard wage rate for this operation of 
$.90, the unit operation cost is $.00270. 


The labor cost of vulcanizing, as found from investigation of 
actual costs on similar products, is determined by the product 
diameter and number of cavities in the mold. For this example 25 
cavities are required to produce 1,000 pieces daily. The previous 
analysis of actual costs indicates the labor required for vulcanizing 
25 cavities with 2” diameter, is .15 hours, or .006 hours each. At the 
standard wage rate of $.80 per hours, the cost of this operation is 
$.00480. 

The final labor operation of trimming the flash has been found 
to depend on the diameter of the ball and the quality of finish. For 
a 1/32” trim, specified by the engineering department, and a 2” 
diameter ball, the estimated standard time has been established at 
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.005 hours, with the prevailing rate of $.60, this operation costs 
$.00300. 
Hence, the total labor cost is $.01050. 


BurRDEN 


The burden elements depend only on the amount of direct labor 
estimated in each burden center, and the rates actually established 
by the cost department for those centers. In this example it is 
supposed that the rates in per cent of direct labor are 200 per cent, 
150 per cent and 100 per cent respectively for the operations of 
preparing, vulcanizing and trimming. These rates applied to the 
labor costs estimated above will give a total burden cost of $.01560. 


ScraP 


The estimated cost of scrap can be determined as a percentage 
of the total material, labor and burden. The appropriate percen- 
tage is estimated by considering the difficulties in the product likely 
to cause scrap. From studies of actual production it has been 
found that 2 per cent of this type product are likely to be lost. If 
it is realized that most of the scrap will occur and be separated be- 
fore the product is completed, it would be necessary to apply the 
percentage only to the cost at the time of scrap. Estimating two 
per cent on the finished cost of this product the cost of scrap is 
$.001 12. 


PACKING 


Packing is estimated by determining the number of pieces that 
can be loaded in a proper and available container. In this example 
it might be found that 250 pieces have the proper volume and 
weight for a standard carton. This sized carton is priced in the 
stores record at $.09. For the purpose of including outside quota- 
tions in this example, we will assume that it is necessary to place 
a special label on the carton. Design of this label has been sent 
out to engravers by the purchasing department and quotations of 
$.01 each have been received. Hence, the total package cost is $.10 
for 250 pieces, or a unit packing material cost of $.0040. The 
standard time established for shipping this size carton is .o5 hours 
or .0002 hours each. At a labor rate of $.60 and a burden of 125 
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per cent, the labor of $.00012 plus the burden of $.00015 plus the 
above material of $.00040, gives a total shipping cost of $.00067. 


Factory Cost 


The total of the above elements is an estimated unit factory cost 
of $.05789 for this example. 


Toots 


The tool or mold cost has been found from past experience to 
depend on the diameter of the product and the number of cavities, 
as well as the current congestion in the tool industry. Our stand- 
ards might suggest a cost of $250.00, to be quoted either separately 
or amortized in the piece price. 


Analysis 

After the estimate is completed it should be carefully checked 
for mathematical and clerical accuracy. Each element should be 
compared to the cost of similar elements in production. The total 
cost should be considered for reasonableness. 

Estimating responsibility does not end with the quotation. If 
the new product is placed in production, the estimating department 
should analyze the actual costs. The causes of any variances of 
actual costs from the estimate should be investigated. Either the 
actual costs are at fault and should be corrected, or the method 
of estimating should be improved. 

Costs do not always occur according to formula. The many 
difficulties of adapting cost elements actually experienced to any 
theoretical correlation have been disregarded in this outline. The 
detail methods of establishing Estimating Standards will differ for 
each situation considered. This paper has presented only the gen- 
eral principle of estimating. The costs of a product are influenced 
by the characteristics of the product. Knowing this influence, and 
given certain established factors, the cost of any new product may 
be estimated by proper consideration of those characteristics. 
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